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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration of transmission 
quality owing to the wavelength fluctuation of a light signal by 
controlling a system so that code errors detecting parameter to which 
the wavelength of the light signal outputted from an EGO converter 
depends are reduced. 

SOLUTION: The E/0(electric/optic) converter 2 converts an input 
electric signal into the light signal. The light signal from the E/0 
converter 2 is supplied to a light band pass filter 4. The light signal 
passing through the filter 4 is inputted to an 0/E (optic/electric) 
converter 6. The 0/E converter 6 converts the inputted light signal into 
an output electric signal. For detecting the code errors of the output 
electric signal, a detection unit 8 is provided. A control unit 10 controls 
parameter to which the wavelength of the light signal outputted from 
the E/0 converter 2 depends so that the code errors detected in the 
detection unit 8 are reduced. Thus, the wavelength of the light signal is 
always matched with the center wavelength of the filter 4. and 
satisfactory transmission quality is maintained. 
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im^ms ] msm i iztm<r>=^XT-j^x'h'^x . 

A, 

±iixm%mcr)ismf-m^izK9:^t:mttt 

cifi*«7] immnztmcoi^xTj^x'fi-^x. 

^ffmwi<r)mmzm-^\> ^x±u^'<yjt-i'ijmt^-^h 
m±mmmmi.m^^imzmttz=yxn-M., 

X'hr.X. 



t imm^z^ix^'tiiMim i zii^ig 2 (Tj^t^fngt^ 
±iem 1 s,t^m2(o^sfHSio#^(j, 

±IEm2cOt'-AAittf&$ni,7t^«ol}g7 ^ t , 

mm2<n\;-Ai\i^-h^^m\,z^-fi> o/Esm 

tH-h J: 0 \,zmmhmi%\.zmx.tz^m^n. 
[ff^ioi mim9\,zm.ffi^^m.x'h'>x. 
hti^^m^fmb LxwL»i>ixhm2<r>^mi 

tm 2 mmtmi-m 1 <7)Mimm±mBn 
i,zmm^zm.-th^WLt ^mzmttdm^. 
(tt«iiii] m^m9i,z%m<o^mm.x'h'^x. 
iM^^rm^y < ivnmmzwckm^^m-th 

%mmm'^±.m'm.mz^'mfnz-^th .tot 

{mmi2\ mtm9^zm.mmm.x'h'^x. 

g. 

[ if ^« 1 3 1 1 2 ^zim<r)mm.m.xh -> 

X, 

[ mm. 1 4 ] mm. 9 aiico«^jiiBt'*) ^ t . 

±IBA:^7Smfi-^cofEjllT-^»#{c5i::^^5r#?:f't1Ilrt- 
[If*ffll5j iS*«9(=iBfi<7)SJiSIMT'*oT, 

imMmmm/\,z±.t^ i st/^ii 2 cojtsinatijs^^g 
[ w«iB 16] mm9 ^zmL<ntmmmx'h -> x . 
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I mi^m 1 8 ] msm 9 izsm(r>mmx'h x . 

( b ) kmjm-km^Ay ov^^zfrn-thXT 

( c ) ±ie3t#«ii3S7 /i^^^jijaL;^c±ie3tfi^^ 

( e ) mm.^tit:imm-tfiW&^hi.o\z}mt 
[ is^ js 2 0 ] mm. 1 9 (ciBi8j<o:^ffi-cj) x . 

<nwM:t>'^m^'hm^z%'m\,z--m-i>i. p \.zvm^ 

[000 1] 

<r)m:^izx I mmff)'^mm±izm i.mzm 
i^xT-Mzmth. 

[0002] 

im^mwi) A:>]m^fi-ts-3tfi-^t=^-rsE/o 

r^j^immzx oim^tLfzm^i:tiiijm.mmz 

j^t^iK<miix ^^h.^7T^ A'fEjSifstcfciti. m 
^mm^mmtitiMz, m^^tmm^tii. 

[00 0 3] 3S^. v-'J;<73t7r'fA'<7)Si/jN$v^a* 
i^th^^l . 5 5Mmmzii\,^xmi^^:cfU\:^ 
J^V-ryr^J-^mW,^ (ED FA) *J||Mt$ilTV^ 
I). EDFA*<3gffl$n.2.5t7r-<>'N'jiftj/;^-fA{Cto 
t^TJi. EDFAr4tl.i^!&»CtB3t (ASE : Amp 

lified Spontaneous Emissi 
o n ) Am^b^j:lcr>X\ A S E ^^*-rS7ti6C3K^ 

[0004] 

[l6Bfl*«)8^tJ:dt-ri.ilSJ ±M(OXo^j:^yr^ 



[0005] 7t^j^ja7 1 f\^i^<omM^mii. fmn 

9-^mm-hio{zm'^^tix\^hcr>x\ 
mtLfz btht. 3tfi-^*>'-e«07 < )v^\.zii\^xw. 

[ 0 0 0 6 ] w.mm^n ( wdm ) *<jgffl$n 

[ 0 0 0 7 ] ct oT. ^iiBfloswti. %m^<r)m:^ 
wnz:^tmmm(r>^\tm£ttb:Lh\izht. m 

(oum. mmmi^xT^Airm^.'mbX'hh. 
[00081 :^^mff)m(omimTcommf}^hm(:>t^ 

[0009] 

b, m'^<^mmm-tht:i^<nmm^^tL?>> 
t-r. x:hm%m^ti^mmz'^m^tii, ix^^x. % 
mmi^'mwm&y ^ )\^^^zmi^^tih. mmmy 
< rm^\.tz%w,^\i.^-)]%%m\,z^miih . 

X , m,^Mz'$im. 0 *>'«^-t s i a \;:.%mm.¥c 

[00101 mm. mm^y nwwc 

SJ^^, %mofiL9^ii'y ^)V9n^>m3,bWj:hi. 

X. i?mimfr>}s.o\.z. m^^iitzvm^wm^t 

hlo (c3Kfi-t(0*ftSrfflffll-ri. Zb\zi.'^X. m,^ 
(nmdfy < )V^(n'^mMz'^{,z-^-th J; o tc=5r 

[0011] *^BHiOfl!jtO(iBit cfcSt . 3fefi-f 

<i, A:>3«^fi^&3tfi^cs3s-ri.E/o3aaf§t. 
±iS3tfi-f *««*&$na3K«i^3a7 /p^ t , 

^^^■n%m,mz^mtho/E^!mb. iMm) 
[00121 :^m<omi>zmmmizi: h t , m,^<r) 
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-ttstiemmmb , ±m i ff)m^m i commmz 
-Ab ^smmz^ti^ti±m i mm2c^im 

izmthfzi^(r)^mbimix\>^l. 
(0013] ±Mmimm2co^mwi<^^^ii. ± 
iim2cr>\z-j^i]<m^ix&mmmy^)\^i'b. m 
mmy '(ii'ifi:imLt:±^2ff)\z'~j^m^^ti 
tm2<r)}i-M,^iii:tjmm^iz^-tio/E^m^ 
b, ±iiai:h^m^mttk^ixmiii:nm^m^m^ 
mnimm-ri^^bi'tts. ±iiE/o^m 

±m^iii^tLtz^^m'oi}^m^-r&xoiz 
"frnzmizbizx-ox. "fm^mizto^^x^ 

[00 15] 

i:mnmmm^xmmizm.m-ri>, ^mmix 

mm^zn-(nmi>zm-m^m^tix^^i . 

C 0 0 1 6 ] 0 1 «i*l%BH{c J: ^-XT-Mscom^m^^ 

Tji-tyxi y-^mx'Sih. E/o («SL/7t) sjiS2{± 
cD3tfi-^{i, mmmy ^)\^f4i,z^i^^tii, y< 

[00 17] 0/E^^b\.tX-hUz%m^^'&,f^%, 

fzih\,z. m!.^~-,VB,ii>mtt:>iy.X\^h. wm.--, 

A*«^^-ri.ct3(c, E/o^m^2ij^h^-n^fihm, 

[GO 1 8] I12S:#!SLT. laicO^-Xfi^cOiff^S 
m^y ^}V9A\t. %%mzW-k'^^^H-th^>V^ 

[00 19] E/o^^2ti-^(o^-))^fih'm^m. 

:g*^'ff^l 2T'^$ixl>J;dtc4"i:«;gAo J;OtAA 

<t#<0&;^*<4"C<«:^ A 9 J: 0 i A A Jt't-^gi < ^ -> 
[0020] Z<r)i. 0 (cjtfi^4"C>»[:ftAo t-^h-flx 



02<^ (B) {Cl?^l e-CS^^tlSiotC. 
^li7'{;i/^4c7)»:'cS3a^ (flP*>tB:^'B;§\<i^<0S/jN 
1*^1^0) $:4x..2.iS;^Ao iz-^-t^Xoiz^j:h. 
[002 1 ] z<7)J:di,z. mi<r>i^XTMzX^b. % 

m^<ri^^^i,zxh ^m<nmiw^it^ixh . 

mmmy ^/u^a <7)mti}<-^{z9iitzix^ x o 
izmniy ^iv^A <Dm.mm lt^ < t tc j: o 
X. R/omm2tl>h\x^■n^ixhm^ff)^^^m 
mz^^it-fhLbt^X'^h, ip^, vi<o«^{c«7-( 
)v-?A\m^m'bt£h, 

[0022] ms^i-^wMmmmimm'yXTM. 
t, ^2<r)^m20b. ^m\sM/2 0imj^±yr 

^ A-fEiUSS 22b^mx.X\^^. ±yr^ fMim, 2 2 
(nWk^mm-fhtzMZ^ 5t7 r ^ A'fra^K 2 2cO)t4' 
{=(i3K't'iBS 2 4 *^tt 4. C ^ S . 
[0 0 23MtyrMMm!^2 2\i. SlOffl^lS 
*»<o|g2<0«120iC|6]*>'?±0(a]i^26t, S2<7)ffl 
^ 2 0 <o m 1 ioa^ 1 8 d T 0 dltl 2 8 i: S: 
tf. ^10«^18«i, ±0l5ll82 6{c±0cO5efi-^& 
iiJ±J-ri.;ta6tC, %:fttt ( U^y/^i^- ; r e d u n 

dancy) ^mmhfzib<r>2-:><r>m.mm ios) 

3 0A&tA3 0B«rWUTV^|,. 3t'1'il8«s2 411, ±0 
mil 2 6 tctgiE$nT± 0 S JtA<03e 

ti1ill3 2$:^LTV^«.. 

[00 24jm2O«^20{4. iOcOMSft^SrSttl. 
fzMz. •KW&^m^-fhtzif^<r>2':>(n%'^im (o 
R) 3 4A&t/f34B$-WtT»-^§, IS2c7)«^20 
T0cO3tfi^5rT0lHlia2 8tC)iai-ri./:;46 

tc, •Kmi^m%-tttztxr)2':><r)m.wm3 6Am 

3 6B&^L•CV^|>. ^+ilS2 4{4, T0Is]^28t 
«M$^lT'903fefi#^ti«i-ri./c«6c7)3fet8il^3 8S: 
^LX\^h. 

[002 5] mi WSg^ 18(4. T0«3tft#^Sftl. 
/ctf>t , %W&immi fzibco 2 0(7)3tS«fii4 0 A 

mAOBi^nix^^h, m^^ixtzm^xii. 

mSO ARX/i 6 AMlX(C3tSti«3 4 A&t^4 0 Atfi 

mmx'h •? . tmtm soBmse Bm/izmm 

3 4Bat/^4 0B*<^fiST'J)l>. 
[ 0 0 2 6 ] II 1 {w^§m.*3^HJlc<}; S x>^r A(4, 
EI 3 com 1 coffin 1 8 ^ L < {im 2 2 0 <0J*llS5T' 
milW(c«^$iXTt J:^^L. gtVMi. ffl^l8Rt^2 

0 ic^z-c**!, J: 0 izmmizm^^^iix 
[0027] mm. m i (om i 8{3J3v^t , 
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[0028] *fiBHti i t i^xT-Atrnmnz-m^ti 

m^'.z^i. muf. E/o^mii2{issii7)Js^i8 
mM<r)^mm3 0Mz^tix. o/E^^mem 

^aSi- y h 8 Jim 2 Oi®^ 2 0 O^fflO^t^fHil 3 4 

c 0 0 2 9 ] 14 S:#fs-r s t , ^iF^wnm i hmj^® 

*<S^$flTV^2,. idfJi. ll3<O3tjM<ili83 0A, ± 

oniis (3t7r^A'fEi!iK) 26. %mm32mit 

gfHi 3 4 A*ifflV^A,ix, :^%mzXhWamti'yXT 
[00 30] 3tjSm»30A{i. iai<^E/OS!}«8^2 

^m^ms,mmmmeizx*)mm^tLi. -m 
Kcv-^yA i[- Ymm&^\im.tfi±.m-h\,z%'^ 

(003 1]3ti^(Ha3 0A{±. E/0^||2 

i,zim^tihK-nmm<7)B,vkf-9^^z'mm^ 

SrWJDT'&Tti^OFEC (Forward Error 
Correction: )i^ri6l^0iTjE) Oiyzi-y 

42b. E/o^m2i>^(>tii:h^nim^imm-t 

I. ^oa^cOTttilsli 4 4 1 ^-it LT Ol. . 

[oo3 2]3tsfiia34A«i, mi<r>mwm&7 ^ 
fVi'4Rr/o/E^tmei:^LX\i^i. y^)\^i'AR 
v^m^6ffim{ziimm4 8i}Wihtix\>^h, y 

i)v*^A m/=m^^A 8 <r>mmmx: t i v 

[0033] 0/E^J«||6*><i>C7)tU:']«^fi^c7)|^^ 
Wi'Om^-fhtz^^.Z. FEC7-'3-^^5 0*<iSft'biX 

x\>^h. FEcx.yzi-yA2^xi]mm^dtj/¥ 
ECTO-y5 0i)-t^(r>^^n,f^m^\t. z<r)%mmM 
X'<,mmf'yy iv/^-iTv-^ (SDH) i<zm^-th, 

t\ 1 9 88^1 IfltCCC ITT (iS^t<^ITU- 

T) x-mmt^ixfz. 

[0034] ^MitCTiimt LXli, * >y 
j«^|S|XS*^fc'inTv^l.::i:€rBy*|{c. 1 5 5. 5 2M 
b/s^&^m&bl dilSrSTM-lU-'^i/l^tl^ 
d) . -fcOSafg, ap*>Nxl 5 5. 5 2Mb/s^e 

m&snzm^x\^?>ztijimhix?>, mtE. n=i, 



4.16. IP*). 1 5 5. 5 2Mb/s (STM- 
1 ) . 6 2 2. 0 8Mb/s (STM-4) ,2.48 
832Gb/s (STM-l 6) 
[003 5] STM-l 6*iaffl$ilTV^.S^^. FE 
Cxya-r4 2m/Xii.FECT:i-y50tlX 
a. LS I n>''-/J'tti!WL6 4 7 1 OOf- yTS-fflV^ 

[0036] FEC7-'3-r5 0{i. ??^i^O*>'inE§ 

T'ti. FECTa-y5 0lz)H^l^m^<r)Sr\Ei/} 
^yhthZbizX^X. ^$-ti^0c7)gJESrmc«iai 
•tl.c:i:j!^t'#&. -e<OlTiE«0ffllS{«-:?[l|»5 2t= 
iSV^TKmSn-Cfc'). '^OS£^J^«*<5tSfHi3 4A 

*>f>$ij^i--y b 1 o^mhtii. ^mmmmz 
<i. w;Hf. 03co5feiM<t«a3 6A. Tn^m28m 
^m4 0Am\.^^ztt<x'^i. 

[0037] 3ttii|i«53 2. AAmAS<r>^^bLX 
Ji. ED?A^m^^i>:.bifX'^h. EDFA<i. X)V 

yz^j^v-ryr^j^ (edf) 

tiil-t^l^iefi-tat^^Kyrjt^rED 

Ftffii|i&^|,;^cJ6c03tll]S§t5:tiiTt^2,. Jtfi-fcoiS 
ft*n. 5 5//m^lCi>l>*^. >-Kyr3KO«^ft{i«fiJx 
{fO. 98/^m^V^{il . 48Atm^CJ)|>. 
[00 38] 050 (A) , ( B ) ^ir/f ( C ) $:#Bl-r 
l>t. ll4<0>-;?,TAc7)#gKtfcft.i.X'<^' h;l/*>'^^$ 
flX\i^h, 050 (A) {±3101111^3 0Ac7)aj^j,-K-h 

^Wi^AA^^LX\^i>zti}^h. ase;?.'^.^ ^;^A 
SEtc:3tfi^ox'<^' h;i^OS*<M$ixTv^|,. 
[003 9] 05O (B) \imma&y ^ )V9 AffiX 
1f)if^-Vl<zii\,1fhX^9hiVi:5rsLX\.^h, 
lC3tti®S3 2(cJ:0ti1i$iiTV^|,c:t*>^>. ASE 
X^9V)VASE\m5(r>{A) tY(MtX±^<t£'> 

[0040] mwm^y -f /w^- 4 *>'^?-^p BT'S^$n 
hmM^m^\.x\^hzbii^t, . ASEo±gp^(i7 

-f/U^4mi$n. 3tti1i^4 8c7)A:^'-l^-htCfc{t 
hx^9VMi. 050(C) [ZTfi^tihXo^zWm 

[0041] ^<^^mmx'\i. %^^^y ^ ivy a 
3 4 A tfc V yxmmiA & c^bi L-ciftft 
t>ixx\^hti\ %m%m2x\iAA{,zmii,xmih 

[0042] %mi$m.^y < )vy AiWi^^x\i^h::t\,z 

io. ASE{zmmm'^m'ti:<^j:^. s/m^ 

1.-th. tti. FEC:cya-y4 2Rl/FECTa- 
r5 0Srfflv^T^?^iA0OiTiES:tf^-?-CV^SO-C\ h' 

■yhx^-i^-h (BER) ^fiiii-i. mniv-}^ 

yn^y (Reed-So lomon) ^^rfS-fflV^yi^ 



0-3. iQ-^Rxfio-^Thi-^iz^ti^mjEm^ 

BERS:10-^ 1 0-13 lit^l 0-2' 

y b mizm-^^^x^m ^yh mfim^jf^i x o izm 

•yv<r>-ru ',^mxhh. ^(Tmd^-'jVM. fec 
^mx^jv<r>x-hT—^^m^^itx. x^-x^n^y 

[ 0 0 4 5 ] A^J T-:5'{i>'-N' y 7 r 5 4 5-:^ tT C P U 
5 6tj**&$ixS. CPU5 6fc 

SriEIS LT V^S ROM ( U - H:t > 'J ^ 'J ) 

[ 0 0 4 6 ] c p u 5()\.zii\^hm.^mt. vi^x^ 

6 0S::frLTD/A (T>'':J';P/T-f o^^) 
h2\.Z<m^tih. fLT, D/AayA--^6 2*'<^ 
{l5:?3$h.l.$IJfflfi-f*<ll4«fflS$lJ«|llK4 6tfitJ&$ 

[0047] S«$i)ffll|HiS§4 6*>f x^'/l'fi-^JaaSrff 

^'6 0 2ril«ffljS$iJffll|HlS84 6(C«^tTtJ:i\ 117 

-^\-Vff^9ts^ilX\^h. t.-fX'fv'r2^\X\X. 
x.7-i) y h E C *^ 0 TJ> & 0 X 

hh%^\iz\m.^vm ^mmm ^''^tsih-f\zz.(n)\r 

(00481 X5-;<?'>yh*«0T:'=5rV^it^{C{iXf "/ 
7-20 2t)t;^. %]«*tctJJt.5>X7-;*'>yNEC 

oij^moi^ti^. m^xxT^•^r2 0 3X'^m^*fmi 

I.. cicot^cox^-x^'^yhEC i*^;^f--!'r2 04 
(00493 «8V^T:^f--yr 2 0 5X'ii. m^t/'^im 
C:«0i:l=«0X7-^'^>hEC2*5;^r-yr2 0 6 
[00 50] i^V^-CXT y7*207T'{i, X.y-^^y 
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b E c 1 aix E C 2 coM:^r*ix 5 - y h E C 0 (C^ 

UV^*>S*^*^'f J^^ni. . E C 1 S.t/E C 2 £OP:fir*<E 
C 0 (C^ LI, , -y r 2 0 8 IfZMl^f&^t/f^} 
m».^iZ^^^tlfztk. XT-yr 20 lizmi. Xt'V 
7*207tfcV^-C, EClMfEC2<r>'y^£<ti,ntl 
*>-*-*<EC0fc:^L.<^rV>J^t{4. ;^r-yr209 

(005 1 J ;^r-yr209T1iEC lA>'ECOJ:0t 

^^^<iz\ix^'yr2 1 o\,zm;^. miif^wm^x o 
I.. 

(005 2 3 ;^r yr209tfcV%t EC l*iECOfc 

mL\^i)-^1xX^h'h^\^tmfi^tit:m^\.z\t. X^ 
7 7*2 1 ncjitf. XT-y7'2 1 Itii, EC2*«EC 
0 cfc 0 t /hS V ^*^*^*5^J^$fll. . E C 2 A^E C 0 J: 
•Jt/jN^V^^g-fcti, Xf--y7-2 1 Otjttr. EC23!>< 
ECO^zmi^^t>^ixX^ij±t\^tm%^ ixfz^^z 
{4. Xf-/r2 1 2tCjttJ. XT'vr2 1 2T'(4« 
*<^&;S<J:'9t5Afv:(t:iv^iiCiS^$ii, Xr ^r 
2 0 IfcMS, 

(00533 C07n-f-^-h{cJ;aS!)f^fct¥3i:. 
tiS/MT^ -y A co«ST't -^Titfl^iOaSSr rJ'-^-' 
•yh (3K'^J^jlja7^7l'^4i04"6«[:gA, )r?c^^t 
^/Mf--y7-5At401J;l{fO. 1 n 
mT^Sl 0 nm^zm'^-fh:ibtiK'ti>. ^IJfflI«D^S5r 
|6)±-ri.!^ca^{C. a/hXr yr* Aeoffi2:^ML-C±3i 

<nyu-^^-Vimmmi&LXi>X\>\ 
(00543 ^mmmx'M. ^¥:^:wm.^[znLx 

'fi:*«=2rv>Ji^{c{4. ^mmi^ff)ttmmhXo<>z 

LX\^h, :iti\i. J^y-ii^y\-mm^<r)m^'m 

[00553 09 ^^mh t . ifim(r>m2%mm 

*%$^lrv^l,. zzxi^. w^^SBoisicT)^^ 
1 8i,zmmtrzm^izmhmmmmcr)mmm^i3^ 

[00 56 3 ilQSmiS 30 Aat^3 0B^^t4. 04 
{cJ:0iJiBflt/::FECxy3-r4 2. E/o^m^ 

2. i3mtmm4 6Rx/mi^m4izmtx. im 

<7)3t7 T A'^> .y h 7-^'{=^«!1-|)y'ci'>«^0/E^-^ 

f5 5 4SrWUTV^.S.. 

(00 5 73 teai07t7r'f>'U yh7-;?*^^>c07tfi 
^{40/E^^j«||5 4 (CJ; ^Xti^m^z^mtl. 
CcoA:J3mstfi#*<F ECxy3-^^4 2fctt»&$*i 
I.. 1^i(^0^Sa3t7r^y^':^-•y^7-^?{^O^^T^^SIJ 

^'M^mom^izii. tmfm3 0Am3 0Bcr>^ 

^iz^v-^XO/E^m^S 4mfFECxya-^4 2 
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^rU^'-t (MUX) S:E/0^-«itS2taSCiOFEC 
[00 5 8] ^mmSOARl/SOBCO^^i^htiiiJ 

-j^h^z^mtih. 

[00 5 9] ±i]T=>bQt)^t:,(r>^~y'^)y</<r>ti.ih(n 

m2<ot'-AtT0isi«2 Qtf^^<rfm^t -kimmz 

it;^r7 6 2 1 5tX>f -y f-6 4at^6 6 t5t;*7'7 6 8 
[00 60] ll^5$*T.^«®lCj)oT{i. T0II1IS28 

x^fmAOAizmt^^tixa^. mryeoij-h 
(O^-i^ V v^<ntdih<r)%2<r>\i-ut')ti]'ry 6 2S 

V^%7.A -y^6 6 5:^UT3tSfil^4 0 BtCfitJ^^tlT 
<<^l., 3K;?.'f •yf-6 4&l/f6 6*iW0J^X'?>ni.t. ^ 
y^<07t*^com2c7)3tb'-A*<JtSfilS4 0 At 
T0l2l«l2 8*><o<0)fcfi#j&«3tSfi«4 0 B 

[006 1 ] 3t^fH«4 0 k-mA 0 B«0#^{i, 114 

\,ZTi^^fih%^mm <iv9A.%wmAB>. 0/ 

E^8IS§6St/FECT3-r5 0tIJP;cT, ffiiScOJt 
7 r ^ A';r> .y h ^-'^l.zWfkthfz^ha^^/Q'mm 1 
OSrWLTt^S, FEC7•'^-r5 0*-^>^±i:fJ$i^:^cS 
SvfiWE/O3g«iS7 0tJ:'3itfi^tS3«$ix. i 
O3tfi-t*<fflo2<7) 367 T ^ A'^. -y h 7- it 

[ 0 0 6 2 ] 3tS«a4 0 ASt^4 0 BC0#'!?K:fcV% 

$iiTV^^%^t(i, o/EXm6coal:>Ji)t(i^¥^ 
7 2T^^Sn&J:?^CT^yl'^7*L'^'-9- (DMUX) 7 
2*<|ft«tA>il. -e«T8iEffl!lfcFECT3-:/5 0Ri;fO 
/E^mi§7 0Offl*f^M^A'^^yi^^Mig$n.S. 
[0063] 3tiMfi^3 0 Aauf3 0 B{iSJR6<JlC^ffl 
. 0 . iiffl<03tjMft«3 0 A*><:,c7)7t<iW 

±ois]i82 6t=tt*&$n-ck^«.ii^{ctt. =i-mmm 

IS3 0B{iI!)f^LTi^'5rV\ 
[0064] fi?!I;i(i'E/0^}ft«|2<OStKCJ: O^SfflO 

3tiMfi«3 0 Ai^iM^tifc^&i, t , ^m'mmL^ 

0B*5|Bi)$ilT, 3tjllfHS3 0B*>A,(7)3tft-f*<±t) 

J: s i^x^j^y^ vifm^zm±.^tix\^h . 

[0065] 09 tCiK$iX^C^*f!5Tti. 3Hffl<03tgfi« 
4 0 A ^^T 0 12lf« 2 8 *^ A>07tft-t SrSttT ^1. 
^fiS«03tSfHa4 0 B*<*^BfltcJ:|,$iJ13?Ilcfigffl$h. 

IP^, 3t3Mfifla3 0A&t/3 0BOMii*^:^*^4> 
<Ojfc(i#«-a5*<3KSm«l4 0B{=«*&§iX. -eOFE 



CT3-:/5 0*»A><0X7-;<?'>yh*5$iJ«a- y h 1 
Otffi*&$*lS. -eLT, 3KilS<Ha3 0Aat/3 0Bc7) 
3t>OSffl4"tOt<owfflJg$iJffllIllK4 6fc«ijfflla->y )> 

[ 0 0 6 6 ] CCOJ: ^ ^rilf^tc J: nX, *^BJcOiSat 

©co^wKihSfii. , t^hx\ m!m 3 0 km 

3 0 BMt/^(C5tSft«S4 0 Aai>"4 0 BiOffilf^SrSlJiP-t 

fl, 3Kafil83 0Aai^3 0Bco«)'5SittiiiSLT3t 
^ft«4 0 A3ll^4 0 ^tl^m^TLhtlt^^-tfihh. 
mm. 3tj^fHa3 0 AcTJteKtff -5-C3t3lfi«3 0 B 

ifm&^fiht. .rfitciiiiLT^K^'f •y^6 4at^6 
■^(ii^fiiio^gfH84 0 B{c«*^$it, m.'m^ o b 

*^4>C07tfi-^O-a5*>'5tSfi«t4 0 Atttl&^ni. . 
[0067] C:0^^(Cfc(r>Tti, 3fcSflffl4 0 A<OF 
ECt3-^5 0*^<^fiOX7-;:?'?y h*^'$ij«i-'y h 

1 0{cet|&$^l. m^<m3 0 Bc7)fflS©lffll|HlS84 6t 
fjfflla.- -y h 1 OA>f>SiJfflIfi^*^flt*&$ixl.. 

[00681 ^vmsmx\t. ±0111*12 6 trots 

ly7.^h.(DJim.-k%mhfdh\Z. 2-^03tMft«13 

0 Aat/3 oBSrfgttTt^i.!!)*. immz^h'&mm 

Srff^r 0 -^ca6{c{i, 3S^|j|M<03tiMfi1g«i 1 t, J: 

v\ t/c, Il3c0^lcoS^18tMtT*%BJ1tJ:S 
SS^ilSS: IjtBfl t/c*>' , ifWrn^ 2 cOSg^ 2 0 tcSlffl 

[00691 010 S:#!itS fc , i!?mikmmW£ 

'mmwyXTh.if7Vs^ixx\^h, .rci-cti. ia3<^ 

vXri^fc^JtLT. WDM («[:^SiJ^a) t3S-^$ 

•frsyii^t-f-ti-etisgMSfutig 1 (n'm 1 8 ' -m^ 
2<Dmm20' m^^i^iix\>^i>, 

[0 070] l^lcoJg^lS' (i, N^-v4^;KN{ii 
J:0:^?'V>^) OWDMSrff^^^ca^lc, N^co^Sffl 
<:03B*fiia30A (#1. -. #N) N^c7)^li<03K 
i^ft«l30B (#1. •-. #N) t^^LTV^I.. 
fi1S3 0A (#1 ) at>'3 0B (#1 ) . -. 30A 

(#N)&t/3 0B (#N)(i, itim. 5VHcM^r 

mmof^iv^rv 7 4 1 jS:S^si)^s$ 

ti. WDM3feft^*<3t-7^U^7V^'-9-7 4*»^>±0lll*8 

2 6tj|ltB$flS. 

[0071] ^204^^20' li, SltT'cWDM^^ 
Srj«^:^A, , An (r>immzW^hfz>sbff^itT-7lV 
^7V^'-t7 6 5-WL?V^I.. jSE^^A, . -. An Ojfe 
fi-^«. -fix-fix, 3tSfHia3 4 A ( # 1 ) Xt4 3 4 B 

(#1) . -, 34A (#N)XJ434B (#N) tflt 

[00721 tfz. T0IlllS2 8traLTt|5l«(c, 3K 
jMfiia36A (#1)&V36B (#N) . 36A 
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(#N) &t/f36B (#N) 3tV;Pf-rk^'-9-7 8 

3tr•7;^■?■r^^'^f80t, i6Sfi«4 0A (# 
1 ) S.t/40B (#1 ) . -. 4 OA (#N) ai^4 0 

B (#N) tmmhtix^^^. 
[00 7 3] zc^xoi/zvjDmmm^tih^ti'^^ 
TJ^izii^^xij. mi^f^mia- ^L<{im2^sg^ 

20' i>zti\>^xmmmizxi,mm 8- m'2o- « 

Ill OcJDvXxAlCfcV^T, ffl^lS' Rr/20' (Cjg 
-7T*fSB«S:ll»fi<)l=»MStSJ^{CJi, 3iaiJfifla3 0 
A(#l.-. #N) <O#^$-|l4<7)3tjIft<ll3 0At 
|5ltJ:^{;:1ifi£L, 3tgfHa34A (#i. -. #n) 
^04 03KSfHa 34Ai:|HH;j:3 (cfll^-t I. . 
[00 74] ftT. ll4«0$l)ffl)J-:^-y hi 0*5|11 0 
O^tiMftmSOA (#1. #N) <7)#^toV^Tit 

SfiiS34A (#1, -. #N) ^7)«■^^^^iv^'ce^i^i$ 

^mm-thX 0 t^l>. fflfflla- .y h 1 O^i^iJttfH 
6<?)<J:e'5r1S«5rWLTi^6%&. WDMtji-^§-ii-|> 
Xo^j:±^mmJ.=-y h 1 0<0»jf^c7)3gj|{c:ji>f LT 

[00 7 5] i^, 3tS<i«i3 4A (#1. -. #N) <0 

#-9 1 tjv ^r eras $ tttz:^^-^'^ y n co^tiiT o 

|Mli8285:fflv^^C:tA<-r'^S. ±3i^0j:atcWDM{c 
*l6afl5:®fflL/cii^{c*5(tl.X'<.^'h;l'Srlll K?) 

(A). (B) (C) (2j;0iK1-ri.. wCLT'JiW 
D M<Of-^ N {4 4 T'J) S t -ri) . 

[0076]llllO(A). (B) Ri;^ (C) {4fix 

mia5<7)(A). (B) (c) ^cJ^^5t•cv^l,. 
mo s(#i.-, #4) \i^^^^^)ur>m^(r>x 

(#1, #4) (43tSffiii34A (#1. # 

N ) <r)^^{,z-^tix^m^m^y i)VifA<nm^mm 

[00 7 7] ffa«Oj;ptC, 3ia^fta3 0A (#1 , 
-. #N) <0«-^tC-^itll>E/O^}ft|§2*-t>tli:t3$ 
n*3fcM^iOa[:S{4fflSlHC$IJ1JP$flTV^|,<7)T\ 111 1 

oi.z^'M.it^lxh, 

[00 78] HI 2i:^mtht. *^%BBt7)m3||]ltJ^ 

®*^^$^^T^^I.. Ji^t'Ji, *I%b^$:I11 Qct)^ ico 

is^ 1 8 ' i,zmm Ltzm^^zmh^mmifi^^^ixx 
[0079] z<n^mm.<r>i^mj/mmi. m9Mf 



m 1 0 S:#!St C: t J: 0 §^(caj»t S ^ t *«T'& 
I.. I19T-J4, 3t;*r9 5 8, 60, 62aif68MtX 
•y^6 4^lt^6 6{4-o-f-:>fflV^<i>ilTl.^S 
01 2cO||)M5Jg®T'{4. -eiimWDMW^-v^-zl' 

mi.znmmw'f-^m.^ihtix^^h, 
[0080] z<mmmm<.zi. h t . «-^-v ^ii'<r>x7 

mm ^lxi,<r)X\ WD ucr)-^^ -v ^^Mz-o \.vc^ix^ 

I.. 

[008 1] 

{%mm^^ i:)±WinLtzXoi.z. :i^m\.zxhm 

ht. %m^mmm^zxhm.mmmm±.ti^ 
'^mz^j:ht^^o^m'^^th. 

9mx'hh. 

[02] mi<r)=y:^'rJ^<^m^WMff)WmX'hi>> 
[03 ] *l6BB^jgffl^tg'3r3t)ifi>'XTAcoyo y 
0T'*>l). 

[04 ] *l6B^<Dm 1 ^JgJBtS'S^trJ'D .y ^'0-e& 

h. 

[05 ] 04OvXTA<O#g5{Cfctt&X^^' 

•t0-C'J>l., 

[06 ] *i^B8tC3iffl^fig^$ijffliJL- .y hoyn-y^0 

[07] iSiJfflIi-.yh<7)i!,f^l:^-f70-^^-h 

01 ) t'*S, 

[08] $iJfflla- yh<?)il)f^S:^^t7o-f-^-h 

[091 2|s^Hflc7)m2IUS}g/BlS:*-ryo.y^0T'A 

h. 

[010] *^B«2r3iffl^fig^:tfec05tjifivXTi.O7' 
oy^'ST'*!.. 

[011 ] WDM {w.mm^m) i,z:i^wMmmu:. 
m^^zmhy^^^ V)v<?ym^mx'ht. 
mi2\:^wmy^3mmmm^^tyu-,mx'h 
h. 

2 E/o^m 

4 %^mmy ^ )V9 

6 O/E^Jg^ 
8 I^Uii-yh 

10 mm=L-vv 
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